Aberrant expression of Wnt family contributes to the pathogenesis of diabetes-induced erectile dysfunction.
Diabetic erectile dysfunction (ED) has multiple causative factors, such as endothelial and smooth muscle dysfunction and cavernous fibrosis. Wnt signalling is essential for normal embryonic development and for tissue homeostasis in adults. Aberrant activation of Wnt family members has been implicated in tissue fibrosis and in angiogenesis. In this study, we investigated the differential expression of Wnts in the penises of mice with streptozotocin-induced diabetic ED. We also examined the effect of transforming growth factor-β1 (TGF-β1) on the expression of Wnts in primary cultured fibroblasts isolated from human tunica albuginea. Among the mouse and human Wnts tested, 16 mouse Wnts and 14 human Wnts were detected in the corpus cavernosum tissue of normal mice and in fibroblasts derived from human tunica albuginea respectively. We observed up-regulation of Wnt10b (known to be involved in tissue fibrosis) and down-regulation of Wnt16 (known to be involved in vasculogenesis and hematopoiesis), both in the diabetic condition in vivo and with treatment of fibroblasts with TGF-β1 in vitro. Wnt10b was mainly expressed in fibroblasts and Wnt16 was colocalized with smooth muscle cells in the corpus cavernosum tissue. Cavernous TGF-β1 protein expression and the degree of cavernous fibrosis determined by the ratio of collagen to smooth muscle content were significantly higher in diabetic mice than in controls. Cavernous endothelial content was significantly decreased by the diabetic condition. Overexpression of Wnt16 with plasmid vector accelerated tube formation in primary cultured mouse cavernous endothelial cells. However, down-regulation of Wnt10b with small interfering RNA did not decrease the production of extracellular matrix protein in human fibroblasts. This is the first report demonstrating the differential expression of Wnts in diabetic mouse penis. Aberrant Wnt expression might contribute to the pathogenesis of ED.